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Table 1. Intra- and inter-rater reliability of measuring angulation and inclination of clinical crown

Intra-rater reliability

Inter-rater reliability

 Trial ordert Sample N (RMSF (ICQb
Angulation (°)  Inclination (°) Angulation Inelination

Ist trial

Malocclusion 4 2.14 3.44 0.531 0.732

Normal occlusion 6 114 1.65 0.932 0.979
2nd trial

Normal occlusion 22 1.19 1.37 0975 0.992
3rd trial

Normal occlusion 34 1.21 218 0.936 0.982

t 1st and 2nd trial were done as a training, while the 3rd trial was done after the full scale measurements that were described
in this study; *RMS, root mean squared difference of repeated measurements; °f CC, intraclass correlation coefficient.

Table 2. Result of paired ttest to evaluate the difference in angulation of clinical crown between male and

female (®)
Male (N - 187) Femle (N~ 120)
: , Significarice
Mean - 5D Mean SD
Maxilla
Central Incisor 35 2.8 2.1 2.7 ok
Lateral Incisor 6.4 3.2 6.1 37
Canine 75 48 6.5 52
Ist Premolar 47 41 42 45
2nd Premolar 7.8 42 7.3 39
1st Molar 11.6 5.0 109 48
Znd Molar 42 6.4 26 56 %
Mandible

Central Incisor -0.3 26 -05 2.4
Lateral Incisor -0.2 34 -0.6 33
Canine 0.2 49 21 47 ok
1st Premolar 1.3 40 1.8 40
2nd Premolar 32 46 45 43 #
1st Molar 12 43 7.3 45
2nd Molar 96 50 97 55

significant difference between male and female *, p < 0.05; #x, p < 001 =#x p < 0.001; SD, standard deviation.

t}. Angulation 2| 7% &
A A st AEgE EA
B A8 o)E3 =HE

A inclination B2} ¢ 217}
o ol A5 Aol A
3HA HSA 7 2] A3}

(Table 1).
< 9 =3" ICC o 4%
ez 48 ¢RIt
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Table 3. Result of paired t-test to evaluate the difference in inclination of clinical crown between male and
female (°)

Maole (N =187 Female (N = 120) o
Significanice
Meuari SD Mean SD :
Maxilla
Central Incisor 14.7 6.3 136 6.0
Lateral Incisor 107 6.6 105 6.0
Canine -0.4 6.6 -16 54
1st Premolar -6.1 6.5 -6.5 6.0
2nd Premolar -6.3 6.5 -6.6 6.3
1st Molar -4.2 6.1 -45 6.1
2nd Molar -44 6.6 -4.8 6.3
Mandible
Central Incisor 15 6.4 0.2 6.0
Lateral Incisor -1.7 5.9 -1.5 6.0
Canine -73 59 -8.1 53
1st Premolar -19.1 6.2 -18.0 6.6
Znd Premolar -233 6.3 -215 8.1 *
1st Molar -280 53 -29.2 6.3
2nd Molar -32.3 6.7 -33.5 6.2

significant difference between male and female =, p < 0.05 ; # p < 001 === p < 0001, SD, standard deviation.

Table 4. Angulation and inclination of clinical crown that were measured from 307 normal occlusion samples

Anguiation (°) Inclination: (°)
Mearn Sp Mox Mir Mean SD Max Min
Maxilla
Central Incisor 29 2.3 103 -55 143 6.2 298 -1.0
Lateral Incisor 6.3 34 180 -25 106 6.3 30.0 -35
Canine 7.1 50 20.8 -6.6 -0.8 6.2 17.9 -19.8
1st Premolar 45 4.3 15.8 -11.3 6.3 6.3 135 -215
2nd Premolar 76 41 18.0 -5b -64 6.4 9.0 -25.0
1st Molar 11.3 5.0 273 -2.5 -4.3 6.1 15 -21.8
2nd Molar 36 6.1 21.0 -138 -4.6 6.4 148 -20.5
Mandible
Central Incisor -04 25 7.3 -95 1.0 6.3 18.8 -16.2
Lateral Incisor -04 3.3 9.0 -14.0 -16 59 14.8 -153
Canine 0.9 49 23.0 -16.1 -76 5.7 9.8 -275
1st Premolar 1.5 4.0 175 -1156 -187 6.4 0.8 -36.5
2nd Premolar 37 45 158 -14.5 -22.6 7.1 4.3 -42.0
1st Molar 73 4.4 20.8 6.8 -284 57 -3.3 -43.0
2nd Molar 96 5.2 258 -2.3 -32.7 6.5 -8.0 -45.0

SD, standard deviation; Max, maximum value; Min, minimum value.
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Fig 1. Comparison of angulation (A) and inclination (B) measurements between present study and

previous data.™
< 0.05, **, p < 0.01, and ***, p < 0.001.
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Angulation &} inclination 2] AlZ2A3 Y7 A
Ao 2 frolgh Aol 7} wHE RS #EE 5 )
Aot 71 ztol= AlFeak ol AT (Table 2, 3).
ol I B3t A7 E 4, Ht, TAA, HUHE,
Hagk AR 712590 (Table 4).

AT Ave g EFHAES o] g3t JE
o Fd=xelE ez AyH ?ﬂ? A 0g v
A3} (Fig 1), angulation & 7% et A 1] x| A

1) 8, inclination & 7%- 322 & A1+ F-
ellx Hf 5°¢f zpo]E B
1 &
2 A7 71E AT dvisle] AES = Ude

Significant difference between the present study and previous data are denoted as *, p

>4

o2k A%4 478 39 4 Oud =
2 Apdgos devhs g 23 B B
2Py ER AEAS E 5 A9k B AT A
L5909 A% 717 98 SEE AZ 2 T
A0S 918 DR, 2R SUH X2l 3

P
58

] &% angulation® inclination= 5’\] o Z4g
S glom Abgo] du Ak Aoz A Uh”
Andrews 7} Z4=7] e AS 71FE AHRSH
straight wire appliance 9 #d¥ A7 A=
olg] £ ol AT XAy 4x & A B2 V]
TEo] A7Ele] gt Clinometers o &38R Wy °
Ao} T HAE %‘%Z—} o AS Zga Wy
inclination protractor torque angulation reference
guide (TARG)® %-& modified TARG™” 5% 1. o]
72 2 F e, 2dde vUAg 7= E‘a‘xdﬂr L3
Fol ZANWA o)e @ /1715 L AR 349
2 E o4 o dARD i Aes u
AT e Bran A 339 2719 of
&2 At a7kl S AR SRaetE o] Al il
$34g 249 Zzoge) BastEE feden
AEES ol BAG LA ZHAN o}He B

pd

\:

335



O, obME, HERS

Azl o] YA Pk =3 A& Fag 7
453 FHY Vﬂ?ﬂ T2 A= QEH
g Yehdthe RAolth” old] B Ao A
7197} Bl & ‘:]X]aﬁ}ﬂ = 0}‘4741”} A

o FeAo 2R3 AFALS R Ad Ao g

ASA A7 B F e 7?*‘” 2 Oﬁﬂ
M E mprix|olw, MEA A=y B
ALY dol= g% A3 HFol 5ok
2 Ao wEAEAAT FEdE S5
o AME-E A F= RMS ¢ ICC 9=d], RMS & 3%
g AT A 7Hg ¥iNE] FAshe 48 54 A3
Atks 4%3 wiE 242 TAEE oA S ©
A7F AT FEY R 7)sHE FHo] oA Ae s
Atk A=Y HAEE st Al=md F A RkE
AZ o|F AF 247t o= Ao deH, A
Zol| Fofgt A7t Ao gtolut x| #wrgd et v
FTAQR vt o] 5o RA AFHmHE Mol 9
BAREA] By ABAAAE AZAP! B Al
A AF (angulation, 1.97°; inclination, 1.79°) 9
gty dele A7 2718 AT AL HUSS 2
T ARk 1 E BFsta ofd Aol e} mhzh
7}7‘]i B A5 A ARA DA C YERE
AA| gAstd, mm @99 Ao} AVl A
ox AN Bu¥® mm 999 AZ o3
(0.083 ~ 0.111) o Hgte] 2 Aojgho] w5 Zirt. o]
= 74 @t dEdeE AR mm ASVY SH ©
47} 0.01 mm 1€l ®lsted &7 71719 BAIZE1° @
A= 542 & U=F AAHA e Aol Fe3t
A7Y ¢ doh 2 ol @ FxH oy FE A<
AgEges AAE xol9 angulation®} inclination
< A5 o a5 expe] A A 713 =4
9] & Ht}= FACCS FA pointe] A3l o & 7]
o aglo] AUE Aoz Az, o= ou| £ 4
Z 7179 2E 7178 ANt A BAAES 5
P 71 509 odFdA] mEE upe} Zo] FACC,
FA point A% AA 7} 2| =58] 7HdA Q1 Lol7] w &

1
f
o e

2 o
o i to

2

HI OFO -
e
>,

ri
tlo

DONCTRE
EOp

RS

—
—_

ne l-ﬂ

Y

[

o {4 X
o

o YRS Aoz YRR olHF BYE 3349
dold AU 2 AY S o] 53 4 57
AFAA $42 A7 wE Bel A=
7t sl ZEs] Aolme JHol A% hya *
Sl A% 2 Aol AeThE A W A we
Wto g siMslo e Aol o oJnlgli w8
QUct. 5 o) @ SN A Koke] 49}
o BRANl A AR 2F AZA 0 &

336

CHAWAA| 354 65, 2005

A= o2 wol Aoz AztErt (Table 1).
2 A7 AEX 9 ARG A¥E ICCE o] &3k
on, A gt A ¢SS random factor= ’\é_
A3} two-way random model © 2]8F ICCE 4}t
A=), dukzAl o 2 Pearson 9 A#ASE M-S %
st o] gl7] wjEo] 42d HHEA ICC
7b B AA o) A 7] W] Adg A%
Aot 2 Ax B Age w$ $3 ST AlE
e AReE B4t} (Table 1).
A 7t angulation # inclination 2] zFol& HE3E
7} (Table 2, 3) dzkol] g A BHAE 2Fo] &
2 Xojol|l A B S gl ot o= BATA 79
o B ARl Fod o R dH ] ok %
k) o)’e] o A Hizk *éXVP e H
u} 31191%3] a5 dAdAE 22T A
Ho 7] wfjwel ‘Jrlilr‘r_lr Ad T
% 9 A& 42 8l BAH A @:%ﬁr
Braa g BAA %9]‘34 A=
pzs

«
Oiilooﬁii?ﬂ

o

e 1ol Xole skt AR 9} (angulation, 1.9°)
%] (inclination, 1.9°) St} 131}, ] ]
S0 AAAAE RFHAE 217} 48°, 6.3°5A] )
x & 5ad '}'Ei olaL Urhs A of &2 IA
LAE et A ¢ oA
w8 Aole é@-zﬂﬂi ongle atolgt B dE
e o xEe] 77} &
1 dojute do|7 st E AFq M ge F
o] BES o 8l7] widel vl 22 Aol =
®BATH R frof@ Apol7t A BAE A7)
A Th WA (sensitivity) & BE¥ A7)d] v]d|sle] #
2 7] W golth WA 2 w§- 2 Apolrh EAjshE= A o]
e ckaln = il 574]6}Xq AL A ¥s Folth
Norman # Streiner” & %7 d’—ﬂ% TT4 G EUII R
x%o] ﬂ.,]/ﬂo -ﬁLxé op:q,q Eﬁq‘ _ﬁ_g}/\go] x]_

r‘l

==

259 Aold] o8 LA '_&*301‘% R
2 45 e et W 94 £ o
@ de 209 Wolzhn AF u+ g, o)e 3

S B2 & AFoA A5 F Abolol dist
o makeleith



Vol. 35, No. 5, 2005. Korean J Orthod

AE ol AgA
ERE HEE -’F% RA o), X # zole] ¥l ¢
3 AAAAIE &4 2A% HElE Aojrg A7
ogt B3 A o dd = i
19914 2% Az
v oole At 15471 ]WZ] @%Oﬂ gk A=
I= AL o on, felvete] AT 28 Fol
A 7P 2R A 08 RES 747
50/50) Wol ¥ Aot uivld e FuAnz A
Aok SEARS 713 e B8 BAF 23 gk o3 A
= A3 t4gro] Holl A angulation T+ inclination
ZolE Eed 2 Aol Y AllgFA
angulation 8 o], GA] 722 Aot A 1hX oA
inclination 5° #bo|7} Frajal a1z B oo zb
Eﬂ&Jﬁ?m§4ﬂﬂﬂﬂﬁﬂﬁﬂtﬁéﬂ
geittd YA xolEe Ak ol iR O ~
3 W= tidet 2bol7) Hx) kit et Al
TR A F apolE Kol Ao et sy erE A=
HE Aol 2ol 7t 1 delo g AZE g B ol Lo
M Andrews” o Wit ge] 31 579] o] o}
gt i3 A 5] 4 EETFA FH R
= A ;Lr =3 m He o) 93

ST B A
o] =3 buccal plt caries ol 23t 4 Eol
£ oo zn ASA ¥ES A
s 3\01 7V 2 ol fgon, AAR o] 59
53 A5 7F AA AAdellA Abgte giA
backet of H& 7)EAe] 7o o g
AAZ = gt U] XolEel 75 2
o g Aozt EABIAIE kALY AA)
o2 fo3h ze]Ql —°r°ﬂE UM AF
| & & \xet & 2E 2] a8 A
TE st E‘ﬁ i A9 uke] A
8o 1 afolE M E uf F ojnl g
o ARe FE AAE Hlad B
skl e oher Hoi g HAgke] 4
T A7} & & S A ol
G AL el A8k e 7&?5

L e b
=
}=J
ruﬁ
=
i
2
>
o

i [‘lo‘v
ofi
i
2,
o,

2

ipde
o4 Oél
w«& IN'r

ok

[ L S |

to >l o
Y
o

(
-

>
e ruﬂ
i
e S om
o o

7

ot
I
;S&FJ

£
o

2
rr

o

1o poh Jo ¢@ Hr A4
¥
R
oo
.-

N,

d
ofil mh e
g

ox o & >~
‘%g{ﬁﬁg 1
— o_l_l o
i{%}r JQ(A;
r >0
F' rmrﬁé_u
Q)
AE z B
Hz (g 1o
o L‘l‘ﬂ:{o
iv) AURE Y
og R
Ry
b o
o S
3
0 4y 12
i o
wo 2%
S
012
L ox

Symetrte] RUGALLO| 2ot o7

o 438 Fx 99

ABAAES] QAFo] TE FPE oln H 5P
&3 &7 it o ] T MEEd -4 sto] o HauE
v} At 28y o] F AmAA &5t e =
- B3] Wl - 9] ARG 712 X}E%ﬁﬂ B2
(parameter) ‘ﬂ g % il

i
27t tha HE) E‘}"ia‘f °] 31‘* °J O] f_’. opn} FA
”ﬂc’ﬂfﬂ *ﬁxﬂﬁlé S AFEH A 54 W
= Qe g A }1 352 preadjusted bracket
< 7H%o}ttﬂ AQ9d 7| % ARE AHE7] Y3 =
Ho| T4 B3] HEem Motk & A7
Aze} o=y I St V)& AT 2RES ¥
wete] BH FEHoR u$- & FEAe Wt
EZA43t 1 J&E 4AT F Udh 1Yo ojm
AFA0] 5L HAE F A Bue 00134
N A+ Aas e HAph o Age s e
& &= 919t} A preadjusted bracket 713 Z?:7]°J
LYPHRE 7 ARl FAE FAS dEHoE
E}ﬂ bracketS A &3t= 22 Fej7p slemz
ol o] g BEkd EA &2 A B
o NAsA 4RE st ALE
Eﬂ P ARANEY e Ay e
o shte] A7 HAFA B o=
A EAE] ofn) FEtn
o} Hnoz xgﬂgg].
FAZ & Ao AFE nds
Q st A BAAE W] gk

ARG ANS )R] AT HAE
A

Jo\'

%0,
- flo dfo
4>

1~

Jlm

[‘_

=
F-IN

N
=~
:1:4
O

ez} =9
—1?-51]' o

g %

ol
-

o ro @,
3o
y lr

pot X

a3

[

~
el
Pﬂ
s ﬂl

>OZ_’,~

fr 2 S B R
o WO oW

>~ no Ozi

-

rg

P
=
N

1.1 =

oln% AEHIRY. & B0l Tk
73*}5 et NEzol e HEA of
of stk A 579 A7, ABAAE 54
7HE9} 75%1*] 1A C“L} Od:rL oZ 77
JJr"‘%LL

Mg g @y
ot H o Lo _'Jﬁimg
lr o <l [‘:;1 FO ﬂqm
S RO
o roly 9,
wn
J l‘4~
o o
= ol oy
W —?L
o - i
A :L
+ o 1
0 &‘i
= ﬁ
>
i
w ]
Y
>

Z BN o 7
X

> E Mo X 2 oo RIoo2 o o
X

o 1o g dle
oy
r_Q‘ ol
4 8
pu
0>«
L
g
oZi
nE
=
31_‘
tlo
Ho
N,
ok,
1,
>

o[)l

3 ﬂﬂllﬁﬂﬂﬂ%%%%%
S Aol vk 1 o] fich. 2t
B85 0 A R ¥
S5 §A18 Aol Al 24
FEAAE BT 23 B dpolA 4

12 % e

o> o
o oX,

s

o fo & oX

)
2o e o

B2 off O,
Lo

4o
o

PO
B
i
o
rie
e
-
1o
ox,
)
flo r
N



OIMM, otMZE, ZIEj2

ol AWAN L Bele] B vhorst W WE
O E Gol Akge] Wgo] AaEE b §19
A

é
=
Nr_‘_ll
%

I 1~
o]H 3 ALw gFx x]_E URo] |
et nag G 229 vhe
42 740 829 sloz 12HaAd 0% 4
o $HAeR X B4 tfg o] 43
& Aoz R ﬁéil%
bimodal, trimodal graph 44% =
3 e b ofeidt @4 —8— st %
011*1 Badta e 2doly AdE T dejet
u}obﬂo] zhz}xq oz 6}25101 L}E}wﬁ} ;4\_0_; =
= ‘2;1“% 1E =5 Zﬂ?é'«‘fl éslﬂé%}ﬂ 5’4611 A}
o)

f
oz o Hy oy W O ok % plo -

B ATe d7idel 99 Bxs FAsH §4
6}?%1 307 ] BRuFAE Uldor, A7 Al
B ATl ¥Yd AWANE 24 AnE Huge
24 ARaA% diel Bgol A
Z317] detod NPE AP A7 A% 25E =
AL A AxE WY $5std o 9 o4
o A a7t & FUEAT 13 Alg Yo
BEel Bt el A, dFd, A Are )
]%]- EH %5]'—— 57_-“‘8]-24 09/‘/\4& o] Al A o] 09}
/\4 o= oﬂ/ﬂg]ﬂoﬂ =2k —aﬂ Egﬂ}\gtq o]
Bag A2 ¥E B4 fARlGT 1R ¥
% dataset WH-dl| —kxﬂ Bl A0 =
le]

dataset& B8 715 E Eold Aolth o
o dataset N=2] S HAE Aoldohd s
7@ zsm ﬂfﬂi Z2] ] =

Egac’d ARG FAE N 5 S Aoz A

ZHE At

ot
S]]
AD
ror

1. Andrews LF. The straight-wire appliance. Origin, controversy,
commentary. ] Clin Orthod 1976;10:99-114.

2. Ricketts RM. Bioprogressive therapy as an answer to orthodontic
needs, part I. Am J Orthod 1976,70:241-68.

3. Schwaninger B. Evaluation of the straight arch wire concept. Am |
Orthod 1978;74:183-96.

4. Roth RH. Straight wire mechanics syllabus. Burlington: Foundation

338

CHRIIIEA] 3634 65, 20054

for Advanced Continuing Education; 1978.

. Root TI.. The level anchorage system from correction of orthodontic

malocclusion. Am J Orthod 1981:80:395-400,

. Vardimon AD, Lambertz W. Statistical evaluation of torque angles in

reference to straight-wire appliance (SWA) theories. Am ] Orthod

1986,89:56-66.

Yoon JJ, Sohn BW. A study of the crown angulation in normal

occlusion. Korean ] Orthod 1986,16:123-34.

8. Jeong DY, Sohn BH, Park YC. A study of the crown inclination in
normal occlusions. Korean ] Orthod 1986;16:155-66.

9. Park O], Lee DJ. A study on the bracket slot torque degrees in
Korean. Korean ] Orthod 1987;17:247-54.

10. Park YC. A morphologic study on straight wire bracket for Korean.
Korean J Orthod 1991;21:481-94.

11. Lee DJ. Oriental bracket. Korean J Orthod 1991;21:495-500.

12. Kim JS, Jin KH, Hong S]. A statistical study of clinical crown
inclination in Korean's naturally occurring optimal occlusion. Korean
] Orthod 1992;22:715-35.

13. Lim SH, Yoon Y], Kim KW. Crown angulations of posterior teeth of
normal occlusion measured from marginal ridge plane. Korean J
Orthod 1998:28:731-40,

14, Kwon OW, Hwang HS. A new method of tooth positioner fabrication
using modified TARG to measure the inclination and angulation of
individual teeth. Korean J Orthod 1999;20:137-46.

15. Ko SD, Cha KS. A study on the labial and buccal surface contour in
Korean permanent teeth using three-dimensional laser scanning.
Korean ] Orthod 2002;32:275-91.

16. Jeon SB, Kim JB, Shon WS. A cephalometric study on mesiodistal
axial inclination of posterior teeth in open bite and decp bite. Korean
J Orthod 1993;23:391-403.

17. Oh CK, Yoon Y], Kim KW. The compensatory adaptation of anterior
teeth according to the skeletal relation. Korean ] Orthod
2000;30:175-84.

18. Janson G. Bombonatti R, Cruz KS, Hassunuma CY, Delsanto M Jr.
Buccolingual inclinations of posterior teeth in subjects with different
facial patterns. Am J Orthod Dentofacial Orthop 2004;125:316-22.

19. Kim JY, Lee S), Kim TW, Nahm DS, Chang Y1 Classification of the
skeletal variation in normal occlusion. Angle Orthod 2005,75:311-9.

20. Kim SJ, Park SY, Woo HH, Park EJ, Kim YH, Lec SJ et al. A study
on the limit of orthodontic treatment. Korean J Orthod 2004;34:239-45.

21. Lee S], Kim TW, Nahm DS. Transverse implications of maxillary
premolar extraction in Class Il presurgical orthodontic treatment.
Am J Orthod Dentofacial Orthop (in press).

22. Dahlberg G. Statistical methods for medical and biological students.
New York: Interscience Publishers; 1940. p. 122-32.

23. Fleiss JL, The design and analysis of clinical experiments. New York:
John Wiley & Sons; 1985. p. &

24, Andrews LF. Straight wire: The concept and appliance. San Diego:
LA Wells; 1986. p. 14-31.

25, Richmond S, Klufas ML, Sywanyk M. Assessing incisor inclination:
a non-invasive technique. Eur J Orthod 1998;20:72-6.

26. Fillion D, Leclerc JF. Lingual orthodontics: why is it progressing?
Orthod Fr 1991,62:793-801.

27. Wiechmann D. Lingual orthodontics (part 1): laboratory procedure. ]
Orofac Orthop 1999;60:371-9.

28 Chang YI, Yang WS, Nahm DS, Moon SC. A study for the
development of the Korean orthodontic bracket. Korean ] Orthod
2000;30:565-78.

29. Chang Y], Kim TW, Yoo KH. The effect of variations in the vertical

o

a3

=~



Vol 35, No. 5, 2005. Korean J Orthod

position of the bracket on the crown inclination. Korean J Orthod
2002;32:401-11.

30. BeGole EA. Statistics for the orthodontist. In: Graber TM, Vanarsdall
RL editors, 3rd Edition, Orthodontics: current principles and
techniques. St. Louis: Mosby; 2000. p. 339-52.

31. Sim EJ, Hwang HS, Moon JD. A study on the error of tooth size
measurements, Korean ] Orthod 1999;29:491-501.

32. Lee S], Moon SC, Kim TW, Nahm DS, Chang YL Tooth size and

arch parameters of normal occlusion in a large Korean sample,
Korean ] Orthod 2004,34:473-80.

33. Brunette DM. Critical thinking: Understanding and evaluating dental
research. Chicago: Quintessence Publishing: 1996. p. 99-112.

34. Norman GR, Streiner DL. Biostatistics: the bare essentials. St. Louis:
Mosby; 1996. p. 40-8.

35, Dellinger EL. A scientific assessment of the straight-wire appliance.
Am ] Orthod 1978;73:290-9.

339



Olal, oMz, ZEle CHAEA 3644 65, 20054

~ ORIGINAL ARTICLE -

Clinical crown angulation and inclination of normal occlusion
in a large Korean sample

Shin-Jae Lee, DDS, MSD, PhD.* Sug-Joon Ahn, DDS, MSD, PhD?
Tae-Woo Kim, DDS, MSD, PhD®

Angulation and inclination of clinical crown is important for diagnosing, treatment planning and
developing convenient orthodontic attachments. The aim of the study was to establish normative
data with higher reliability on the angulation and inclination of clinical crown of Koreans with normal
occlusion. This study employed the dental casts of 307 (male. 187: female, 120) adult normal
occlusion samples. The angulation and inclination of clinical crown were measured by set-up model
checker. In order to ensure reliability. intra- and inter-rater error were evaluated 3 times. The
resultant data obtained had excellent reliability, however, when compared with the previous data as
well as with gender difference, clinically significant interpretation was impossible because the
whithin-dataset normal variation was high, which was common pattern of angulation and inclination
measuring data of previous research. The result of this biometric study seemed to suggest more
substantive design of the multivariate, high-dimensional interpretation methodology of these normal
variation Is required if more compatible orthodontic appliance could be developed.
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